Space Shuttle ice suppression system validation, volume 3 by Pollock, T. C. et al.
.... - 7¢a
_: (_ASA-CI_-I71742) _PAtF. 5hU'i'ILE ICE _8_-17246
.. : SUPPh_SSION SYS_ YAilwA'liCh, 9LLU_;_. 5
_inai a poet (T 'x_s A6M d;,iv.) 171 p
• HC A08/< gol cSCL 2zb Uuclas
G3/16 1833 1
:::!. :?:T:::/?I: _
"-. "4--. ". ,
"'' _ F
./"- . ,-.-%_. -, . . . _:.;.._,..- %, ..... ',. _ o
.1 :,,. :-,__, _,:?._;t-_f_-. .,, - , :
i I
'_ ' ' ,,- ,, " ,v, 4_ ' ', ,,,,_,:,_:t.', _ ",v _
_@
"- 1984009178
https://ntrs.nasa.gov/search.jsp?R=19840009178 2020-03-20T23:19:51+00:00Z
SPACESHUTTLEICE SUPPRESSION
SYSTEMVALIDATION
TEES-TR-4587-82-01
VOLUMEIII
J.L.F.PORTEIRO,D.J. NORTON
AEROSPACEENGINEERINGDEPARTMENT "
AND
T.C. POLLOCK
I_ ENGINEERINGDESIGNAND GRAPHICSDEPARTMENT
Prepared for
8 NASALyndonB. JohnsonSpace Center
Thermal Technology Branch
Houston, Texas 77058
Under Contract NAS9-16443
Preparedby
Texas EngineeringExperimentStation
TexasA&M University
_D CollegeStation,Texas 77843
1984009178-002
PRESSUREDATA
4'
W
...... _ •
1984009178-003
tt
t
: NOMINALCONFIGURATION
• GROUPI
| INFLUENCEOF NOZZLESIZE,NO WIND
RUNS11,12.1and 13
L
I
P = 32 psia
, V = 0 KNOTS
= 0o
P
I
!,
i
I
|
Pl
1984009178-004
"- ORIGINALPAGE iS
OF POOR QUALITY
- ;L I
- _j-3 -_ - _ " , = _ : - : , _ : _ - _.. - : - : - ._. _ I !
2 4 6 8 lO 12 14 16 18 20 22 _4
L_g=0 Xl x 10-2
, I
D/'
(_ _ 2" " 4: " 6" _ B" : !0: ' J21 _ 14_ " 16: " IB; ' _0" ' _2_" ' 24" _1
( )-40 5 4S k I _ J['1-2
%=w.
'" 4.
<_ 2 /"
-2
I
,I e.-4c: & -4_ k 1 _ iO k I
I"I-RUtlIJ,S_nLL O-RUNI)III,NOffIN#:IL L_-RUiNI),LRRF=I£ )
i
t
(,,
1984009178-005
' ORIGINAL PAGE i_
, _
V
!
XT =793 0 (_ES!
4,
2
._ , E "--"
-4
--J806 -]35 -90 -4S 45 _ 135 180
xT =1273 g f0EGREES}
6
180 J35 90 45 45 _ J35 JS0
XT -J669 g f_EE51
1984009178-006
2 !
.I, 0
l "-2 -3
3 : o . , * . -4 . _18 : _ig _:• -M -40 -20 ii -M - -ur- XT,,,477 g IDE_F.FJ! XT',_J4 IP IEI[REF.SI
_ J
D.-RUNJJ,SHRLLO-RUNJ21JI,NOHiNRLA-RUNI3,L.qRGE
,I
I
1984009178-007
NOMINALCONFIGURATION
GROUP II
, INFLUENCEOF NOZZLESlZEON WIND PENETRATION i
RUNS 7, 9.1, 5 and 8
P = 32 psla
V = 20 KNOTS
B = 338 °
¢ - -30 °
1984009178-008
, + r+._
( GIe+-+t; +_ ,:-"L+- '
, _,/\
0
+ I<_ -_
I
I
.I
-41i : _! : i : i : + ' Jill : i"l : 14 -" 1_ -" i_ : i : _ : 2"4
ika xl. io"_
2.
|.
++ /\
+,
1 4 _ i
i , i
i
-3 I " ;
I
-' +'++ ' -+'+-: +-+'" - -'- _.I( 2 i s II I0 12 14 16 18 20 32 24
g,.40 I 45 Xl x l0 "2 _ .,i
, ;+ a
J 1
- II4I °+ !:
tI +
( -,. i
t
-2
, I I
• "'°_ k./I2 l i II i0 12 14 16 18 ltl n 24
9--40 II -45 Xi " 10-+J I
tqUHT,HOHOZZI.IrFl,lll O.-IlUHglli,Slqql.I. j_-IU4B,NOHINII.
IIUltl, LIIRIIE +,
A
• D.++ _ ,
1984009178-009
4"
| ORIGINAL_GE i_J
_ I OF FOORQUALITY
" A
+i
"-+:. :,_ -;0 "-ks.... ,. _ 4+.... ,,+ _-/
X'l -793 g rlEil_.S! _._
S
, .v I----1 '; I
-4
i
--+,.-,_---4+-_s o---_ .... +.-,_-,. _X'JI
X" "l_73 II II]I[ER[F_I
$,
,! /",,,
<_-,
-3
.... :- - - :-_ _ :-- - + + _-_ : _ ...... I
-ze -l+s 4e -_s _+ u J+s zN _. II ,,
x+.,+. . ,,+w.ul .x.-._I
o-uT.m,oz_+,.,.mo-Ju_m.mm.L_-n,._mm. _ '"Z,-mlJm,L+mREE
1984009178-010
( oRIG;NALpAGE :_:
OF pOOR QUALITY'
J ,
_i
X7 -J_13 | (_lEli_ff.._)
2, 2'
1 I" A
o2 -2
-3 -3
1984009178-011
NOMINAL CONFIGURATION
GROUP Ill
INFLUENCE OF NOZZLE PRESSURE ON WIND PENETRATION
RUNS 6.1, 6.2 and 6.3
V = 30 KNOTS
= 338°
= 0o
NomitlalNozz]es
_r
i
I"
1984009178-012
oRtGli4AI-ppT_E;_
OF pOO_ _up,l.i'rY
[] ----_
L /
- I
+ -51 I
I
fl 2 4 5 tl I_ 12 ltl 15 lOI 20 22 24
IP,,,O XT _ 10-2
O.
• +"" it I| !
. 1 12 J4 15 JO 2_ _ 24
•40 I, 45 l T x it':,-2
4
+
.L 0
i
i
I
,t -4 I
" i
• 1
I--
I " I..
_" p
" + + 4 + + J+ J3 _, ,_ l + + m + 4 l
,,1..-46 I, -45 xt m lO "_
[J.-RLIN61II,P..3_pill O-lUJI4121.P-27 pile L_-RUN6131,1%_HDpil,,
,,
11.
1984009178-013
4"
+,
s ORIGINAL PAGK _
3
_ A
t 1 / \
_j, i
"_I -3. i
"-_,-" -,_; -_ -*-_....o _ ;, "'jis _+_
_ t X1 -793 II (I_I;W.[S!
6 I --
m
' .A
_ ;.
i +ii
(")0 -J35 -90 -4S o 45 M 135 ig_
xl' =12"/3 0 10EP,,qF._)
5
+ -+i A
i-
- I
t.
-I_ -135 -90 -4S IS llO 13S _ i'
XI -1669 II IDEgqF.F_SI
D-I_NSlII,P..mJ2 psi+ O-iql_12),P-27 p/ll A-RUNII31,P+2e pm+l
I
t
t
J lllj IIII ......
] 984009 ] 78-0 ] 4
..,,+
IP
iI ^
j,
II
-180 -135 -gel -45 0 45 90 135 JIM
X'I -1933 II ll)(glF..Ir.51
0 O' A
_! -J ,
+ +
, ..,_
-4. -4,
-'s-6o -,,o -;m '+"o + -,,m -+
XT-4'27 8 _+DEPd_EF..51 X.,,,514 II IOIEGII[F-+I
D-_SIJ|,P-_-_ pslo O-IIJlN6I?} .P-27 I_IO _-'1_13| -Pm'2gpile
NOMINALCONFIGURATION
GROUP IV r
WiND VELOCITY EFFECTS AT 338°
RUNS 12.1, 3, I and 2 "i
P = 32 psia "
8 = 338 °
¢ = 0o t
J
Nominal Nozzles
t
I.
b
b," v I"
1984009178-016
9 oR|GtNALp_E
_J _"_ OF pOOR QUAL'TY
_ 0 "
-5
0 2 4 5 8 I0 12 14 IS |11 20 22 24 Jim.,/,
6,,0 XT x !0 -2
)J
0
$,
<.] 2.
-J,
-4 1 _ _ _ J "
0 2 4 S O JO J2 J4 JS .lid 20 22 24 ___ J
_40 8,,4.._ XT v Ifl -_
3
-I
-3.
0,,-40 If -45 X'f x lO -2EFI_NI2IJI,V-O KT$ O,-MI43,V=|O k'r$ A-RUN|(II,¥._ KT$
_-RUI_,V,.30 _T$
1984009178-017
s A
( 3
-JOO -1.35 -90 -,its 45 90 I,._ 18041"
1[- XT -1273 O (I_GR[E3I
c_.........
m
x_-J.9 e ,ou;_.sJ i
_HI2(|I,V"0 KT50"Fd.IN._oV*IO KT$ A-IqUN,IIII,,V-_0 _ I
KT$
,V-30 KT5
8
!
I
1984009178-018
-i00 -135 -90 -45 0 45 90 135 106
t XT-1933 g IDES_.ES!
2- J
-4, i
. _
-'-6o -,o' - -_" -5__ -_o 30 e
XT-427 g IOI[_,tF.,F__| XT,,,,SI4 II ID[linE][S|
RI.JI,J'_IJ|,V-O KTS O-,RLM,3.V-IO KI'S A-mlNlfJ'l.V-_ K1.._
RUN_,V-30 r,T5
II
1984009178-019
I I
NOMINALCONFIGURATION
GROUP
NOZZLEPRESSUREFFECTS,NO WIND
RUNS12.1,12.2and 12.3
V = O KNOTS
¢=0 °
Nominal Nozzles
I
I
. 6
1984009178-020
Itf
OF pOOR QUALFI_Y
, /
(' s, '
(. J
-!
9-0 XT x JO"2
iO
(
0
1-40 l, 45 XT x )0 -2
8
5
t o
-2 !'
I
1--40 t -45 XT • I0°2
_._I.INI2111,P,,32 psle O_LINI212I.P,,2? P_Io A-.RUIII]III.P,'_ pslQ
v
P
. 4
-I
1984009178-021
' it li] ORIGi!'"_" ! +
A OF POOR QUAL,','_" ,
i°, A
_ :
l\
%"- - --,_ " '-_ -'-,_s..... " - ,; ,_ j_ j.
6.
N +( 1I 1.", -4
-_180 - 135 -gO -4S 45 90 135 180
11 -1273 O (I)(_F..F.S)
'°t
4'
i
-$
-135 -gO -_ 0 4S '_ 135 III0
X1 .,J_69 9 IOEP=REF..SI
E]--I_INI,_III,P-_r2 pile O--_qlJIMJ2f21,P-27 _le A--RUNI)I$I,P-20 pill _ ;
I
I
I
i
1984009178-022
OF pOOR "."_ :'''_
2L
, F
o
_,.,,. o ,.e_u.(s_
3, 2" _
_-_o -,0 -_ o -6o -,o -i_ o. . - : " -4: ,_ i , , ,
X-f-427 g IDE_JEF_SI XT-SJ4 | II_i;RE:F.SI
D-RUNJ2IJI.P-3_ pile O.,-I_JNJ2|21.p-27pile A-imUNJ2131.P-20Ionia
_)I
,Qa_,,...,,=e4
1984009178-023
> "
NOMINALCONFIGURATION
GROUP VI
WINDVELOCITYEFFECTSAT 112°
RUNS 12.1, 17.1,17.2, 17.3and 17.4
P = 32 psia
B = 112 °
¢ = 0o
Nomlnal Nozzles
J
1984009178-024
w-
: ORIGINAL PAGE 19
,t
OF POOR QUALITY
'i! A
tJI t9
-5
g-O XT x _0-2
l0
• /
i 5.
Y
2
t 2,
_ .
' 0
!
2 4 5 I! 10 12 J4 15 18 20 T2 _4 _ I0,,40 f, 4S XT x I0 -2
-3
0--40 I,-4,_ X1 ) JO-2
(_-RLJN:_)II),¥-O KI_ (_i_UHJ")lJl.V-_O 1_15 P-O psle A-,RLINITf31,V©3_ KT$ _ ,
-qUHJ'712_,V.'_O K1_ ,+-RUNITI4I,V-|O K'T5 t
] 984009] 78-025
ORIGINAL PAGE I_;
OF POOR QUALITY
.f /\_
k_/
--180 -135 -9_ -45 0 45 90 I3S lOO _
Xl -793 G IDEF_EESJ
Jo j
_ ,
m
I
t..
X -1273 Q ID(faR(ESI
18
• A3
i -
21R 135 91} 45 0 4S gO I_1_ IM I_ I
XX -1669 G I_GRZF.51 [ ,_,._
Q-RUNI2111.I-O KI$ O-RUNI7111,V-_ K15 P-O pIl_ A-RIJNI?I31,V-_ K15
Z-RUNITI21,V-20 Kl5 -4--RLINI?I41,V-IUK15
1984009178-026
,e-
ORIGIN _L F#,',I_ ;"?',
" OF POOR QjA,- ('Y
'°t 3"_ A
I -/
j
I I
-ItlO -135 -?fl -45 45 90 135 180
XT -J933 9 (DEGRF'£SI
'2. I
: <_ -' <I -"
-_ -3 i
-3 -4 _
_ tk_/i
-'-_- -,o -_ a -% , :,, . . . ,1-W -_0 0
XT-427 0 IL "_.[F..S) X"-SJ4 g IO[_iI_'L_I
-_RUNI2IJI,v-9 l, " O.-RUNJTIII,.V,20 K15 r-o zel, _-IILINITI3I.V,-30 II15
RtJHJTI21,V-20 K,.+ .._-RUNJ'TI4'I,V.IO K]5
r_
1984009178-027
NOMINALCONFIGURATION
GROUPVII
NOMINALVELOCi_'EFFECTSAT 202°
RUNS12.1, 14, i6.1, 15 and 16.2
P : 32 psia
B = 202°
¢=0 °
Nominal Nozzles
l
' -)I
1984009178-028
ORIGINALPAGE _ ('_"._
OF POOR QUALITY
• 9
-3 /jO-O XT _ )9_2
ORIGINAL PAGE |9
OF POOR QUALITY
5
1
-jeo -v -_ -4s 4s _ j_ j_
xT -793 0 i(_r,_..Es)
S-
4:
--%_m -J3S -9o -45 4s go j3s
XT -J273 g (OI(C_EF..S| w_.._
9
-I
-5
XI -155g g IEG_ESI
D--RUNI2IJI,V-0 KTS C_-IIUidl4,V-20 KT5 P,,,O' L_,-PlI,JlNIS(II,¥,_IOILTS][-RUNIS,V-_ KTS ,,I--RUNItf21,V-IO iTS '_
1984009178-030
-"1+ +(t)-
OR+iGINALFAGE '_+
t ]o OF POOR QUALITY
+ _,_
+S
-181 -135 -90 -45 0 45 90 1315 180
: XT -J9_3 0 IOErm_,.F.S)
4 4
3 3 A
-
( 2, 2 _K+" _ I
+' E, + }
' Io o
-I -I I
2
--_ -4o -20 0 -60 -4o -'_
XI.-427 g II]ECmR_.._| XI,,_J,I II IDEI_EI_|
UNJ21JI,V-O K'r5 C).-RUNI4,V..20K'I.SP-O _.-RILMJ61I|,¥-3_ KI_,RUNJ5,¥-20K'I'S "4--RUNJ&I2|,V..JOKT5
1984009178-031
NOMINALCONFIGURATION
GROUP VIII
• WINDVELOCITYEFFECTSON WIND PENETRATION _
]RUNS 5 and 6.1
P = 32 psia
= 338 °
= _30°
Nominal Nozzles
!
l
1984009178-032
"ll
-7
0-0 XI x 10 -2
!
• o_ _ /1t
'_ _"---__ "_ V' \
i" -3
! ,
I
"50 _ 4 5 B JO 12 14 15 J8 21B 2;i 24
j 0-40 i 45 Xl x lO-i
-5
0--40 i, -,Is x'l x J0-2 }
[]-RIJ_IS,V-20 Ills O-,RLIIHJI,V-_ KTS L
1984009178-033
'_ / ORIGINALPAGE _
i OF POOR QUALITY
•_ . .,_---.-_ / /
<:_ -2,
-6
....... : ...... U
--%0 -13s -;, -;s ,, ,s go ,is ,_
xl.m 9,_mms,
S
.
.,. &--%o -.s -_ ,.,s o ;5-XT -1273 0 IDEI;REESI
5
3
, !
-3. _
-S'
.... =. : : : : : : ....... . _
"-+1+o-,3s -+o -,s o 4s ;I ,_+ ' 'J'
tl xT.,6. g mEmEEs,r,-mm.v., r,,s o-,..,+.,,,,.+o r,Ts
e
1984009178-034
j,
o
-j
IL
-lSO -J3S -90 -45 0 45 gO 135 IBO
XT ..J933 g IDEr_E.F3)
J, l
O, 0 A
-'] "' k./
; x_.,27 o ,,(,ms_ x,,.s. . fEws_s,
-- ®1
1984009178-035
NOMINALCONFIGURATION
GROUPIX
NOZZLEAZIMUTHANGLE EFFECTS ,
RUNS1.1, 4 and 5 i
P = 32 psia
V = 20 _NOTS
= 338 °
Nominal Nozzles
V
i.
1984009178-036
f J ORIGINAL _r.-'.,._"+'_"_
OF PoOR QUALIT.'f
0
_ -2.
' :I ' ]-4-Su 2 4 6 B JlO 12 14 16 lit 20 22 24ll-O l T x 10-2 ._
!
3
/\
/ k
t. l 1 ;
1
+
-i I _
" 1 :
i
4 0 lO 12 14 l_ Ill 20 22 _4
0,,40 45 XT x IO"2
3
I'
_1' 0--40, -4m x t m to "_' £rt-RIl,llftl,O-O O-.flLll4,0.,-15 _-RtJN5,I)--30
fit:
J
.+. ,,
1984009178-037
Ir luk, "_
ORt_._._. ' '
OF pOOR _.b'.L.,_'"
3
A
! t / •
-5
I I7
--100 -135 -90 -45 0 45 90 I.,_S 180
Xl -793 O ID_;REf_SI
r
5.
3.
-5
$
3'
I
-3
I l II-$ _,7
E]-I_JNJHI,0.O O-RUN4,0--J5 A-RONS,O--_
.. _i _
, o ,.
1984009178-038
+r
t
f,
ORIGINALPAGE I+S
4 [ OF POOR QUALITY
2 A
-4, I
-o _s- '-+o' -_- o +5 +0 J_ joo
i XT ,,1933 O ll]I[PJ_£.SI
+ :[, A
1
0 0
-2 -2
_3 -3
-50 -40 o'_0 -50 -40 -20
X7,,427 e IOIf..lill[[,.._t X1=5|4 II IOEI;ilE[.S}
_.-I_UNJ ( J|. _.00--I_IN4. Ore- JS A-I_NS, Om-_
1984009178-039
!VARIABLENOZZLESIZECONFIGURATION
GROUPX
( NOZZLEPRESSUREFFECTS
RUNS28°I, 28.2and28.3
V = 20 KNOTS
B = 338 °
¢=0
b-
J
1984009178-040
. 4
1984009178-041
5 .....
3. ORIgiNAL PAGE i_
OF POOR QUALII_ /_
I
I
-3 #
-_)80 -135 -_ -_S 0 45 50 135 180
xI =793 D (DEGREES)
_ A
'1" /
- \
-_' / f
i
-- _
. -45
{" X) -1273 '9 (DEGREESI
' I
-i
2.
-'...... -;o"'-_- o_:_ " -__',_,_o __/
-]80 -135
XI -1669 O I_GREES)
O-R_B(II,F-32 psi O-R_28(2),P-27 Dslo _-RUINITB(31,P-20 psl_
"I
T'
1984009178-042
0+JBO -135 -90 -43 0 45 90 135 180
XT =1933 g (D£6_££5l
2 ?,
). J.
t
e
"_ 0' O'
t.
t"
, i
-3
XT=427 0 I_f=_.£._l XT=$J4 g iI_GR_..3!
C].-RUN78(JI,P-32 Vsle C)-RUN'_I2),P-27 psle L_-RUN'_L._),P=_ psle
_,,ia.1iTY
OF poOR q ....
1984009178-043
VARIABLENOZZLE SIZECONFIGURATION
GROUP XI
i NOZZLEAZIMUTHANGLE EFFECTS
RUNS28.1, 29.1and 30.1 _
P = 32 psfa
V = 20 KNOTS
B = 338 °
{
41
_ ,91
1984009178-044
-" 't)'
P 2 .....
j ORIGINALF.- ..," :: L
OF POOR QUALI]'_." /'_
• \
l
O ......
• _ ", j
P
-31
0 ." 4 ._ 8 10 !2 j4 16 18 20 24
9,_ X] _ l0 -2 _JI'
21"--
I
w i
-J _ m!
- t
_. r ]
Ir o,4o l, 45 XT = 10-2
3 .......
2
/\
!,
! " II
i 1
_' g--40 k -4S XI N JO.2
[_-RI, JN28(]I,_I-0 deg O-RUN29IJI,_--[5 ,dtg A-I_N30III,I_=30 eke9
I
1984009178-045
r-5.
L/
-JSO -J3S -90 -L5 45 180
XT -'_g3 g IOC_6REES!
5 1 --
_ !
I
-----d
-3 I
!
I "i
-5 II
-180 -J35 -90 -45 0
Xl -J273 O rOOftREES) !
- X1 -1669 0 fO_P_FS)
rl-RUT¢)8/I),_I.o dQO O-RUN)91II,O.-I5 (log A-RI.ILIOIJI,I_-3O _g V
1984009178-046
O_tGIN,_LF._::_: :'::
Ir OI_ POOR q'JAt.[_
:I _A
t" t__ i1_,-: lh
-3' _
-18_ -135 - 9t.., -45 45 90 I3S 180
xT -J933 [DEGREESI
21 2'
A1 l"
{ 0 0'--
<1 -' .-. .-. <1"'
-2 -2
• ,
"!
4
-3 -3 _ l '°
. i * l i .... 4 : • : " :"
XT-_427 @ tOl[_b_E.F...SI X'-514 | I]!:1;1_1_} ,,
[}-ntw-zelJl.ll-Oa,u O-nON_IJ).IP--ZS_,g A_tll.p--._e _
-w
+
1984009178-047
VARIABLENOZZLESIZECONFIGURATION
GROUPXII i
INFLUENCEOF NOZ2LEPRESSUREON WINDPENETRATION
FORA -15° NOZZLEAZIMUTHANGLE ', _
RUNS 29.1, 29.2and 29.3
V = 20 KNOTS
= 338 °
¢ = _15 °
. 4
1984009178-048
_t
I+
, ORIGINALPAGE IS
oFpoORQUAUTY / \
o
-3
-4 2 4 6 B I0 12 14 li 18 _P0 22 24
II-0 Xl _ l0 +2
'2.
<_-'i
-3 l :,+.
I
"+ .... " +'+" +''':'-'':++', L .% ; +, + ,o j ,, ,+ ,o o m
9-40 I, 45 Xl x 10-2 %_/
2
-3
r
+ : : : - ; - " + : r ; - +" + ; t ; + : + : : I p I
-4 2 4 $ 8 IO J2 14 i& 18 20 7J 34
• ,-401, -,S X,. 10.2 L j
D--RUN39111,P-32 pllo O"+lllJlk"_ll_l,P-27 pile A-IIJ_II3I,P-21J pllO .,... +
1984009178-049
3, ORIGINAL PAGE!_,__ F POOR :_UALITY //_+ I
,'
-3" I
-:L [E-,_ -:_s 40 -,s o is ' 'm+ i_s" "X1 -793 O (BEFIII_I
:t A
2,
+
1
-2 _ P
-t j-180 -13S _lj_ -45 0 t5 IJO 135 IMX1 -1273 _+ IDE;RF.,P.31
2
+:' /
X1 -,,1669 O IOI_ERI_.51
n_IlI,P-/2 INIle O,,411UW'_JIII,P,,,17 psle A-IIIJ(_II._I,P-_ lisle
1_ r
1984009178-050
" Gi4_G_i',_AL
01; poOR QUALI'T'Y
+ *D
1984009178-051
VARIABLENOZZLESIZE CONFIGURATION!
-! GROUP XIII '
:, INFLUENCEOF NOZZLEPRESSUREON I';:;_DPENETRATION ii ,P
;
! FORA -30° NOZZ,_ZAZIMUTHANGLE
RUNS30.I, 30.? and 30.3
t
!
I
f
! V = 20 KNOTS
B = 338 °
i
= -30°
, , , °
1984009178-052
(ORIGINAL P_GE I,_
3 OF POOR QUALITY //_
, , / \
F ,1 I
-2
I
"' I
!
O,.O XT x !0 -2(
2,
|.
0
<_ -_
-2
-3
"40 2 4 5 ! l'_ 14 15 tO _0 22 24 J
0,,40 I, 45 XT x |O-2 _.
2
|.
O' _
I
-2 ji
I
-3
I
I
i),.-40 t -4S XT x Ill "_ %. ,,/O-lUOOII),P,B32 pgle O-SUiNf21,P,,27 pile A..4tINN|3I.Po3_ pale ""
1984009178-053
OF PC,ORQL_;,L:-i*Y
41 " _ I
, I
_. -3
4 I
* j1 ---------'-'Jeo -j35 ..g8 -45 45 lo I J_l XT-_J o fD(GRE[SI
2.
_ ,
I
I "
XT-1273 g IDEGREF.3)
3 --
! / \
( -I. _
[,
I
I
Xl -ISGg I II)EI_F..J_t I
[_III,P-32 Iwle (_(21,P,,27 I_le ,_-IIItJII$0I$I,P.,.N Imle
1984009178-054
",,+
-2
/
-4 "o , , : " " : : : : , 0 : : : : : : : - - " - : ,
-180 -13_ -m -45 0 45 10 13S I
XT -_lg3_l II 10(GRF.F.5)
2 2
j, , /'_
0' 0
t -2, __ -2'
i[3
i -3 -3,
-t. -to -_, o -4,,, -+,, -:m ,_
XT"127 0 IlIE',;II_.S) IT-SI4 II IEI;III][51 +t
' D--RL_30|lI,P-32 pslo O-IIN30131,P,,27 IpS;o LI-41JN30131.P-20polo
I
1984009178-055
.... f'i
MARSHALL SPACE FLIGHT CENTER CONFIGURATION
_, GROUPXIV
• WIND VELOCITY EFFECTS AT 0°, LOW FLOWRATE
_ = _o
Low Flowrate
1984009178-056
_m
) ORIGINAL PAGE 19
OF POOR QUALITY 2_
o , _ __ f
L
4-' I,
I
:'4" -2" I
I
-3 I
!
O-fl X1 _ IO -2 _,,....
• 3[ ....
I
-5, I
-7.
-9--.--,--_- :- : :- :.,., _ _ :- ,-.2_4 _..
2 4 6 O I0 12 14 16 18 20 .,I
=40 (k45 XT x I0 -2
] ...........
Fa
I
• -3 |
I
-t
i
2 4 5 8 !0 12 14 15 19 20 22 24
1=-40 r. -45 Xl _, 10 .2
[']-RUlI3212),V-O rl50-RUIJ33(II,V=7 r?-¢ L_-RIJN33(2),V-20 KT5
df_ I,
I=l
i
1984009178-057
( 5----
2 ,oRIGINAL PAGE I$
OF pOOR QUALITY /'_# •
1I
_5 + I
I
I
-! !
, x/ I
"23 _
/
"-JB0 -J3_ -90 -45 45 g_ 13S l_
X7 ,,793 {DE rw'_..E5)
t
3 .......
(_ 1 _,
<- 1. , .
--11303 -13S -90 -45 0 45 90 135 180
C XT -1.2)3 e fI:IEr_I_EF...S! W
4
o-- --'_ ,, ' -_B"_., n \
i<_ -2 I
-4. I
I
-6 I _,
,--.-I
:, _,.,++, . ,._., LJI
L"}-RLIJ3)f?I.V-_ r_S O-RUII33fJI.V-." r'l$ J_-RUI'L,,_II2).V.:20 I{'r5 %_.,,J
... ®_
1984009178-058
-4
--IBO5 -13S -90 -4S O 45 90 135 180
X7 =J933 g (OEGREF_51
2 2
: 0 0 ' j
-_ -2 / :
-3 -3
-'.. __ -_ -_ . : • : +_ --40 -20
}(T-427 0 IIEII[IES| Xl,,SJ4 II I_| _'
D-RUN32121.V-OK15 O-llUN331J).V-7 K'l'5 _-IIJIMS3121.V,,,_N!Ir+l._
_=
ORI3t_!_L pAGE I_
OF Poor QUALI"T'_,
iP
1gB400g 178-05g
_" MARSHALLSPACEFLIGHTCENTERCONFIGURATION
GROUPXV I
WINDVELOCITYEFFECTSAT 338°, LOW FLOWRATE
RUNS34.1 and 34.2
= 338 °
Low Flo_rrate
!
v
1984009178-060
/
,j
4 -3 _ !1
-5 ORIGINALPAGEll_ J
OF POOR QUALITY I
=
, I
-9_--_ ............ ._--_---_ : , ; , . - : - , - _
0 ? 4 (, 8 10 12 14 If) 18 20 22 2*4
9-0 X'r _ 10 -2
,3 ..........
I
.j I
-3 _
I
I
-S I :
' i
? 4 6 8 |0 12 14 I IO _ 2"2 24
_,40 I, 45 Xl _, 10 -7
] ---
-3 I
i L:l-4 )
o ; , _ 8 ,o ,2 ,, -_ ,, _o 22 _', _ ,tl
0=-40 I, -45 X7 _ 10 -2 _J[-I-RUI'I32(2),V=0 rT._ O-RUII34(Ii,V-? ElS A-RLN.._4f21,V-20 KI'S
(
1984009178-061
,¢
3 ....
I
/ , ORIGIN,LL PA¢_.E[5;
' " OF PO( R QUALITY j _,,
j _,
.4" -?" i/_ I I
180 -135 -9_ -45 0 45 90 i.t5 IO0
" )'1 -793 e IDE_EESI %
3
4,
" ?" ' A/
/,)
_ _t__ .... -_ : . • L/
--Joo -13s -_'- -,s o ,s _ J_ J_
: X1 =]273 g f[]lE_[ES)
,_,
7.
; 4 -_ / _-_-_ •
, _ ,,
!
-61 s
' - IBO 13',, -gO -45 45 _ 131S lO0
Xl -156g (_ Igf.(d_.[S)
; E_,-RLAI3?r_I.'v.n r15 O-RLII341II,V-7 rTS A-I_N,_4|2|,¥=_ [1'5 _ 'J
_0
I
1984009178-062
oRIGIN_',Lp;\O._.'_'-Ji
" ' ........ OF pOOR QL}ALITY
-J+ Q/
• /
- Jl_ 13' 9_ -45 ¢ 45 90 J3S JBO
Y1 -1933 g _L,_GREESI
2 2
__..,-
1
I
t I
i
t
L
' it
I
+ I
f
irb_
II
br
' l
1984009178-063
t" )
MARSHALLSPACE FLIGHTCENTERCONFIGURATION
GROUPXVI
WINDVELOCITYEFFECTSAT 180°, LOW FLOWRATE
RUNS 35.1 and 35.2
B = 180°
Low Flowrate
I
__ ....._:....
1984009178-064
Ii
"( 3
( -|' t
-5
, O_ p@O_ QUAL|T_'
d 2 , s 8 Jo J2 _4 is to 2o _ +_
g-40 If 45 XT x I0 -2 _ ._'
/
(
0 2 4 6 8 I 14 16 18 20 22 24
B,,O XT x 10 -2
: 4
2
o-- \
<_:+ J
-4. I
- : : * +" - ++- + +" - : : : - : + 4 - " _ p |% 2 , ,_ _ ,"o . j4 j+, tl _ 22 2,
( I;--40 t -45 1(1 . 10-2
Q-I_H3212),V=O r,T50-RUI_SIII.V-? IL15 A-RIII_I2I,V,,20 KT$
1984009178-065
"-4lO0 -13S -gO -45 0 45 gO 135
1 XT ,1569 g (OEI;i_)[] RLIN3212},V-0KTS O-RUN_III,V-7 KT$ A-RUN3SI2),¥-20 KT_
1984009178-066
' ORIGINAL "_'- "+
t OF POOR QU,_&ri3"
=t" I
j-
i 4 "
1
P -2 I
_ -3
'_ ---+leo -135 -90 -4S 45 90 135 leo
T XT-1933 g IOEGREE$1
I
"l ' -l' Ip
-2. + , -2 ,_
-3 -_0+ : : , -3 _ ; ;-20 0 -60 -40 -,.,
XT-4'77 g il]E_IEF..SI XTnSI._ il IOECdllH[51
[_-flllf32|?),V,,O KI$ O.-RUM,._SIJI,V-7I+.T$ L$-HI"JI,V,,20 KT$
L
"T
1984009178-067
MARSHALLSPACE FLIGHTCENTERCONFIGURATION
GROUPXVll
WIND VELOCITYEFFECTSAT 90°, LOW FLOWRATE
RUNS 36.1and R_ _
B = 90°
Low Flow'rate
I
I@
!
I? -it
1984009178-068
®
I
i
t _. ORIGINAL PAG_ _
; ,_ OF POOR QUALITY\ r-
-]80 -13_ -90 -45 0 45 90 135 180 i.
X l =7S3 tt (DEG.RF.._5)
5
I
-i
-180 -135 -90 -4S 45 9_ 135 180
XT -1273 ." {D_GREE5)
li
7
! /
0 _ _ ,...., _ J
i 4 / ,, i
----1
'_ xT -1t,59 e (OE_RirlrS) LJ
D-RUiI32r2},v-0 rl50-RUN36III,V-7 IT5 A-RUN36(2|,V.20 ITS --__ I
-- ,)
. l i, ill I ,I11 -- l lil,_ i --I," "I
.......... , r ........ i.l''l i'.i i ll_ l _ll_ ¢ Z" "ill _ i"_1 .'i_.. at,., i,,_.....
,o
le.
1984009178-069
3,
ORIGINAl PAGE |_ A
OF POOF QUALITY. / \
i1'
-1 _
-2' _
-31 - " _ - : " ' + : ..... = " ' " : _" _ " : _5' "-J'80 -]3S -90 -4S 0 4"S 9O I iS0
Xl -1973 9 tDEGREES)
1
I
i
--2 -2. '
I
-3 -3, _-.ZJ
-4 -- I * ! , -4 : : : -" *
-60 -40 -30 O -60 -,I0 -20 O
X1-437 g IPEP_EE.._) XI,,SJ4 II IEE)
E}-RUN32121,V-OIT._ O-RIJIr3SlJ_,V-7 K'I'5 A-IlII36121,V,,20 I{15
+
1984009178-070
MARSHALLSPACE FLIGHTCENTERCONFIGURATION
GROUPXVIII
WINDVELOC!TYEFFECTSAT 90°, HIGH FLOWRATE
RUNS37.1 and 37.2
13 = 90 °
, High Flowrate
mlma,w_- _ ....
1984009178-071
-5 : , _ B ,"o,2 ,, ,; j_ -_ _2 ;,
0-0 XT x 10 -2
f
3
<_ -3. I I
|1
-,. II
-7 J I
/
_9
2 4 6 8 lO 12 14 16 18 20 22 24
( (_-40 It. 45 X1 _ 10 -2
4
2
I
I
: -'I I
-5 I
I
6"-40 if, -4F XT . 10-2 41,,.,,.[)
LI-RUN321JI,V-(_ If'T50-RMFLITfII,V=7 KI'_ L_"I_Tf:2),V-20 KT$ _j
1984009178-072
4"
I
3 ....
; 23R;G?_ALpA_2.E_5 A
, )F POOR QUALITY /
i
• -I
4
--J8 -13F -90 -45 45 90 |35 18t_
_., ,?__ (DE&REESI
t
- t
-21 , '\
i_ . .__
XT-1273 g {DI[GRFE5}
3
, \
( -3
-S
If
--TJ00 - J3._ -90 -45 45 _ 135 100 __.)- j_ xI -1669 o fB[6RE[S)
I'-}-RUN32{I),V-0 I:.?.S O-RUI,13TtI_,V= ? KTS A-RU_37{2),V-20 KT5 I
1984009178-073
(i ,A
i i
1
" !!
L
•
-]_ "
I
-24-1
x,:,933 _ ,o(_Es,
i 2. 2,
t
I. J' A
o _ e _ Q
; -2 -22
-¢ _ • .
-io ._ -a -_i140i
t XT'427 g IliEIII(IESI X,.,_14 I ID[GIEF.._!
I D.-RII_III,V.O ITS O--IUI_IJI,V.7 IT.S /_.-.liil_lil,i-2O l'l5
!
K
i
1
t ...... --- _;,'2_- _-'OL'G_>. l_'t-,
I OF poOR QtJALII'_'
l,p
.),i
1984009178-074
-t
"e
'!, MARSHALLSPACE FLIGHTCENTERCONFIGURATION
GROUPXIX
:, WIND VELOCITY'EFFECTSAT 180°, HIGH FLOWRATE
RUNS38.1 and 38.2 }-
,*
J
: 6 = I80 °
_e
High Flowrate
!
|
J
/
as
1984009178-075
_' (,,i,)"
3.
ORIGi(_AL._'_'_..,:',._
2 , OF POOR QUALI"Y
/
L%[_-0 ){l _ I0-2
2
• o _a
_ A
t
!
-Jo 2 4 6 B I0 12 14 16 IB 20 :_ :_4
e-40 f, 45 }(1 _ IO-2 _
3
-J. i
"_ 4 -3
-5
_ k
t' .1
1 ___J '
r, o 2 , s s ,o J2 ,, J6 _s _ 2_ 2, L/
@--40 I, -45 XT _ i0 -2 |,,._
" rl-RUN3:_;II,V.0 I_T5O-RUN3BIII,Y*7 KT5 _-RUN3BI2I,V=N KT5 _ j
4.
!
I
- 3
,. _,,.,,_,, ,,_,
.."llL
1984009178-076
ORIGINALPAC_ LT,
OF POOR QUALITY
3
e
1'
--3180 -135 -90 -45 45 90 135 180
X1 =793 g .DE&REES)
,
-]80 -13_ -90 -4S 0 4S 90 |31S lOiS
X1 -2273 g (DE&R£[S!
2
I
_,- <_ -I,
-3
J
m •
-.-41I0 -135 -90 -45 0 4S 90 135 I!10XI -1669 e (I]f.r=aEIrS)
D-RUN32(II,V-0 r,lS O-Rt.I,13B(I),V-7 KTS A-RtI(31BI21,V-_ KIS _ ,,
I
f
_,. t
-0
- b,
p
T_r J
r
] 984009] 78-077
i"
o ..
(
-3
-180 -I35 -90 -45 45 90 13_ 180
! xl -1933 o (D[GI_.S!
3 3-
( -I ' -I, :,
-2. -2, ;"
k./
-s -;o : %0 : : :
I XT-427 O IgiEGdEF..SI XT,,SJ4 II IIIrl;I_.F_I
D-RUIO2IJI,V,,O 1{15 O--11114301J),V,,7 K15 A.-{Illl13BI2),¥,,20 K15
(
OR|_i',;_L _" '' '_ '']
OF POOR QUAL;'i'f
1984009178-078
MARSHALL£PACEFLIGHTCENTERCONFIGURATION
, GROUPXX
WIND VELOCITYEFFECTSAT 338°, HIGH FLOWRATE
RUNS 39.1and 39.2
B = 338°
HighFlowrate
. _
_, -,-. "- ' _, , . , , w_ . ...... ":ma I f ''m_''_
..... =..
._.'- ................................ :.... , •
1984009178-079
_,__ /<
i- -s _,
-7. OF POORQUALr_'_'
i
-9 - _ ' _ ' _ " 8 ' l"_ _ 12 - "4 = J6 = 'B " 2_ ' 2"7 ' 2:4 %.,_L9-0 XI x 10-2
-2' _
I
-6 |
" :- :" :" :' :- : ' : : : : : , ' 212' 214-10 2 4 6 B I(l J2 14 16 18
e-il0 l 45 Xl _, l0 -2
3
-7
/
"90 ," 4 6 8 J0 I_ 14 16 |8 2@ 22 24
O--4O ¢ -45 X1 _ 10-2
O-R1JN32(ll,V-0 1(I.5 O-RUN39III,V.7 K'I$ A-RUN39riI,V.20 KT$
32./,,/_ ORIGINAL PAC_ _ /,_
OF POOR QUALI1 y
-1
-2
--3180 -135 -9(1 -45 45 90 135 180
XT .793 g IDf_6REESI
5
4-' I
I
-3
-S
"-')180 -135 -90 -4S 0 45 90 13S 18_
X1 -1273 G {DEGREES)
S
3
,A,
-3
-JSO -13S -90 -4S
X_ -1669 g I'OEE,'_EF5)
E]-RUN32fI_.V-O Jr,T50-I_IN39(II,V-7 KTS A-_UN39{2),V-_ KTS
,dW
. _JL"
m
1984009178-081
iI ORIGP:,_'._.LP._C,::;'_
2 -- - OF POOR QUALITY
A
I •
I
I
0 ...... i
<_ -,
I
-180 -135 -90 -45 (I 45 90 135 JS_
Xl =I933 g ID£GRE£51
"2 2.
-3 i -3 I
....... -4o -_ o
X1-427 g IDi[GJ_[F_) Xl-SJ4 O I_IEGRF.£S)
D-_.JH._IJ),V=O K15 O--RLi1439(J%,V-7 K15 A-RIM391_I,V-20 K1'5
mm
'1
1984009178-082
!41'
i
MARSHALLSPACEFLIGHT CENTERCONFIGURATION
: GROUPXXI
• WIND VELOCITY EFFECTSAT 0°, HIGH FLOW_TE i
RUNS40.1 and 40.2
= 0 ° •
High Flowrate
[
E
|
l
1984009178-083
IO,",,'?I,:,_'.L:_ , "..: +
OF DO'T_ "' ""
, \
-1 ./+_"
_: _ i I
\,__ I
-4. II t8-0 XI x IO "2
2
-2 _ \
o_
J
L._'1
-]00 2 4 6 [ IO 12 14 116 16 20 22 24
8-40 I, 4S k T x I0 -? _,_
I
-S I
+ h
+ ]-90 ? 4 g O l0 12 14 16 18 20 22 240--4(_ I, -4S XI k J0-:'D-RI_321II,v-0 r'.T:. O'i_UN40II),V'7 K'TS _-RIH40(2),V-20 K'T$
I Lil%,d "q _ ''" "
1984009178-084
ORIGINAL PD,GE i_
OF POOR QUALITY
_\ / A
".t -1
-2
-180 -135 -9t'I -45 O 45 90 13S 18f)
XT =793 0 {DE_EESI
3
_, t \
m
't
!
3
-;- IB0 -)3S -90 -45 45 ¢J_ 13S 180
X] =1273 O iOEr._EFSI
" A
\
• ; 4 -2
-4
-5
mm
R t /
--"J80 -135 -90 -iS 0 45 gO 135 I_ _ /
Xl =16h9 O II]Er=REF..._)
E]-RUN3?III,V=0 r,T5 O-RUN40II),V-7 KTS A-RtlNIO{21,V-2O KT$
i-
1984009178-085
ORIGINAL _:',_"._;'.'E_
OF POOR QUALITY
-!
-4,
L
-IB0 -I.45 -90 -45 45 .q0 135 180
X1 -1933 O IDF_..C._EES/
2 2.
l J
' o O O o _ -
i
|
1 -2 -2 :{ t"
' l
I
; -3" -3'
-_- -i_ _ o "_. " _ " '- -40 -20
11-427 _ I_fd_J..S| XT-SJ4 D |DEglEE._|
[-).-IqUN3_fJ).V-_ Ir,'T50-/_1._140(|1.V-'7 /,3'.S A-U40/_),V*._R_ Ir,'l'._
(_.
{
.
_1I"
1984009178-086
MARSHALLSPACEFLIGHTCENTERCONFIGURATION
GROUPXXII
, FLOWRATEEFFECTSAT 7 KT ;
r
, RUN.(,34.1 and 39.1
.'
V = 7 KNOTS
_ = 338°
i
i
I
,, o
1984009178-087
ORIGINAL P._,C_ IL;
3T__ _ OF po0_ALITY
'l /\
E
,.._ -3.
-.4"
-5
--" Yl y 10-2
: o _ /k
I
<._ -2 .II-3
2 4 f_ B I0 12 la I_ I
.4_J I, 4S Xl _ 10-2
I, -5'
+
-7
2 4 6 8 IO )2 14 16 18 _ 2_ :P4
I O- 40 I, -45 X'r _ 10.2
I.._.-RUN34! I _,5;4,._.","1022LEO-_IN_? I I ! ,LRRT_.HQZZ',.E V,,71r,.'15
w
m
' 1984009178-088
+(9'
ORIGINAL P,_.Ci__._i
OF POOR QUALITY
I
-:I
-180 -135 -90 -4_ 0 45 90 13S 180
xI -793 o IDEGREES)
,i¢ /Ao _
_-IT.
-,.o-,_s9o -,s o ;s _ '&- ,.o
Xl -1273 g (DEr,REES) _ /
2
1984009178-089
4"
|'t OF POOR rQj .... ,..',
1 2.
' Ak I.
8,
-180 -135 -90 -45 0 45 90 13S 180
XT -1933 9 I[E6REE51
2 2
],
1' I +
-2" -2"
-3 -3
IL/
-4 _ ; " " - -4 : : : :
-60 -40 -20 -60 -40 -_
Xl-427 g ID_E_..F..._I XT-SJ4 II (I]EI;RF.[5|
D--RIJN341JI,.SHRLLNITZ'/I.F"O-RUtL_91II,L.qRFJ_NOZZLE ¥-71_TS
1984009178-090
IMARSHALLSPACEFLIGHTCENTERCONFIGURATION
GROUPXXIII
FLOWRATEEFFECTSAT 20 KT
RUNS34.2 and 39.2
V = 20 KNOTS
= 338 °
dr
1984009178-091
,m_,,;_" _ "ORIGINAL " "'_:=
OF pOOR QUALIT"v'
3
, /,,
/
8
ir4LJp
o 2 , 6 . so ,2 14 z; l;_ _2 _,,
O=0 Xl x 10 -2
l,
,,- 0
/\i
-2 I I
I
" I I "
-3 I '_I
/
-S 2 4 6 8 l0 12 14 16 IB 20 22 24
0=4_ _, 45 XT x |0 -z
3
I
/-
-J \
<:_ -3 I
II
J •
|
|
(_ _) 4 6 0 J(_ 12 14 J6 SO 20 22 24
9--40 & -45 '_T _ |0-2
E}-RUN3412),St4ALL NOZZL[ O-RUf,13g{_I,L,_, ".c-"NOZZLE V-20 KT5 _ /
,#
4,
1
1984009178-092
3.
jj ORYGINAtP_IQI, _
OF POOR QUALITy, . ,
%o -,3s -9_ -,s ;s ,_" ,_s: ,.o
x,-_gs o ,OE_.,EEs,
S
1
7
---100 -13S -90 -45 4S 90 135 180
XT ,,]273 g fDFGREES)
4
_ -6L ,.-. I.
-1_0 -'.)S -90 -4 ¢; 0 "IS _O ]'S ]'0 | Ik ,
ILlX'l' -J669 g (_gRE_5|
rl-RUN34f2),SHP4.L NOZZLE O-RUN3gI21,LRRr_ NOZZLE V-20 KTS
/
J
!
)
° i
i-
"J _ --
JJ
..... -I
1984009178-09:3
!-2. [3--_
I '-J
-18_ -J35 -90 -45 0 45 _ 135 leo
X1 -1?33 g IDE6REES)
2. 2,
J. J.
m
_? I -2
] i,-3 -3
-so -_0 -2o -6o -40 -PO 0 _i /
xi-427 O IG(G,II_3.51 XT_J4 g ID(GIIF.F,.51
D-rPJN341'21,.5_RI.LNG'Z'ZI.EO..-MJN3gI2I,LJ:IRG[NITZ21..[ V-20 K15
I
I.
m, I
1984009178-094
f°
._ MARSHALLSPACEFLIGHTCENTERCONFIGURATION
I
" GROUPXXIV
J
.,_UDIRECTIONEFFECTSAT 7 KT,LOW ,LOWRATE i
: RUNS33.1,36.1,35.1and 34.1
V = 7 [_OTS
Low Flowrate
z
/
t
r
i
lw"
....,r_ , #'
1984009178-095
t
4
• ORIGINAL PAtE _.,:1
2 GF POOR QUALI'r_ A
4-
/ E
0 2 4 6 8 I0 12 14 16 IB 20 22 24
e,,O X_.. 10-2
3.
' 4-_ I
. -5 I
I i.
-7 I
: 0=40 I, 45 7; _ 10-2
]
- .)
I
I
!
4 I
i
I I
, ,_ 4 E B lO 11 14 16 JB _0 '2'_ :21
I_ g, _ L-q5 X1 ,_ lO-;?
-_JN33'J).B(_R=000 O-RUN3EIII.BE]I_09° A-RtJN3._III.B£TFb, IBO _./
-RU.'I34fJI,B[.TR-33_ Vw"_'_5 5/.ti,.L NO,_2L[
.)
1984009178-096
t 3
ORIGIN_,LPAGE [,_
OF PO()R QUALITY A/ •
4 -'t
t J
-J80 - ' % -90 -45 45 90 J35 180
| _1 -J;'-7 6 _DE,_=RFj.'.SI
?
j.,J
| o "_" / :
3
-l_o -13._ -go -45 0 45 90 135 lOO I I
_" kl ,16b? g (Df..F_EESI
D- RL)IJ3311 ], 0£]_,000 O- RUN,3_ f J ], B[ TR=_J0 _-RUF_S (J | ,_'Tq., 100
,"_-RL |34(II,B['II_.].,.18 V.7ET5 S_4RI.L NOZZL¢
__ ..0
• ° /b
, °/
1984009178-097
| OF POOR QUALrr{
1 I
.@
N -1
"-4
, -3.
' _
X"l =J333 O ID[[JREF..SI
2
" /X
++ +-+" +
_ _1'
<j _ -!'
-' -'L k./
-t_ -,a -_ -_ -_ -_ ,__.
YT-427 g IOEGRF.F..SI XT,,,_J4 II II)IEGRI3P.S)
__RI.IH33tII,B(111_0_ C_.l_ll_l IJ1,BETR-090 A_,(Jl,Lrl'P_,llleRUN34{Jt.OE'l'f_=_ ¥.'/lr,15 5MRLLNOZZI.:
|:
1984009178-098
i4-
r
MARSHALLSPACEFLIGHTCENTERCONFIGURATION
GROUPXXV
_. WINDDIRECTIONEFFECTSAT 7 KT,HIGHFLOWRATE _
RUNS40.I,37.I, 38.1and39.1
V --7 KNOTS
High Flowrate
,A
m
1984009178-099
,, * ORIGINALPAGE
t _ OF POOR QUALI_I' /_
' l
3
- li
"_ II
} "
!
. I
-'[.... '-:="""' .... ' k_/]0 '2 4 6 8 lO _2 .14 If:, l_ _'_ 22 24
_- 9-40 L 4S Xl _ JO-2
3
I
<_ -3
-S' I
! I
0--40 I -45 XT x JO"2
_-RUN401J I, OFIR-OOO O-RtJ_1371J1, BEIR,,090 _-RLIIN30! 11,IB(II_,IO0 J
'_.-RUN39fJI,BFIR-336 V-7T, T5 LRRG[ NQZ2L[
1984009178-100
f" i1 m 1o.,=,.A.PAa_="o_Poo.lQ°..,_ ._:
-1
7
-3! - - " ' - " - ' ........... " " - : " - " : " " " LJ
-JBo -J35 -90 -45 _ 45 9o 135 J80
Xl-)93 o (I)(:_$I
l
_ A
_ oc_
-l!
2 __. I
-J80 -J35 -90 -4S 45 90 J35 JBO
X1 =J_73 o IOiEG',£F..,Sl
2
I •
"Z -
i-I: -_
-t
-,o.-.s -9o -,s _s _. ,_ ,.o
_* II X1 =J669 _ (D(FmRFF.SI
_-RUNIOflI,BEIR=O00 O-RUH3?IJI,BET_OgO _-RUN3BIII,BE'TReJBOX- 391! ,9["/R-3,.'10 V,,TK'I$LRRE[NOZZLE
_"dl
1984009178-101
II
ORIGINALFAG"£
. .....-2
-4
--%a -:_s -;4 -is & ,_ ,;_s Jso
_" Xl "J933 g lol[rlil[3lIL
3 3"
I" 1
2! '
-I -J
t" ;
1
.. - . : , • I ,, -3 ' ; " -" :
-6O -40 -20 o ;o -4o -20 o
Xi.-427 e ID[GREE_) XT,,SJ4 D ID[E.XlE_F_)
_"_" D-U4OIJI,I}I[II_OOO O-I_l.l_lll,iBEl'R,,Ogfj _..-I.IN_IJ},I_R,-JBO
X-RI.Ie391JI,B,EIR-338 V-71r,15 LRREIE NO'ZZL'E_
I:
t
!
" )l
1984009178-102
MARSHALLSPACEFLIGHTCENTERCONFIGURATION
GROUPXXVI
F WINDDIRECTIONEFFECTSAT 20 KT,LOWFLOWRATE
RUNS33.2, 36.2, 35.2 and 34.2
" V = 20 KNOTS
Low Flowrate
¢
• 4
P .....
1984009178-103
il . ._ O_GINA[ PAGE [_
o. _ f
<_ -_
-4
) g-O X l :. l0 ")
!
I
i
I
-5
l
o /'\
t
L - I
Ii '<_ -J ;|
I .
1 •
4 _ IO J_ J4 J_ J8 _10 22 24
i--40 & -4S X l X J0 -2
-P,UN33121,BElA-0D00--Rt.R3612I,BEIR-090 A-RUH35121,BI_.'TR,,IS0
-RUN3412),BE1A=3L30 V=2Cqtl5 SPIRLI N0_I.E
!
p
®
..-. :,- + ....
1984009178-104
_ ..../ IX
-_ L./I
-JSO -J35 -90 -45 8 45 90 135 IBllX'T-79_ G IDFF_I_Ef...,_I .,,I
- Df
4
-54
--?J811 - J35 -90 - 45 15 45 90 J35 liltO
., X'l -JTT_ O IDEGr.EE51 _#
21
A
.' I
_. II -4
" "5 L
-IBM - 1,35 -90 -I15 0 45 IiO 135 100 II /
. _ ;_ X"t -J659 @ IlGR[IrS1
D-RLIH3312i .OE"lFt-O00 O-RUN._51ll .DEll_190 A-lllili11_121,O(l)'t,,,,illO _,,.,_ .J
. ,,- _-III.A_34(_II,BI[IR=,_,,.lI_ V=_OKTS SMI_.I IIOZZL Ir
),
In '_'
1984009178-105
,e
t
OF PO0 QUALITY ' '
.L r
u
-1
I
-3, ._
-J80 -J3S -_ -45 45 90 135 JO0
X] -Jg33 g II_REIr51
' " iI a_ .
_ _ I¢__. ,_ o 41o- I
.( -J _ -J \ , I
•
-2 -2 ,
JlO -?0
XT-427 g fl]IEII_[F.S) 11.514 g Illlll_l,f.S!
( l_-IIJN33121,!)F]I_I_ O-RUN3612I,B[11_09_ A--NUN.._SI21,BL_klSO
_-RI.IN,_4121,1)[llq_I Vw_'_K'I _I 3eI_LL NOZZLE
j,
, ,,, ,r
1984009178-106
rMARSHALLSPACE FLIGHTCENTERCONFIGURATION
GROUPXXVII
y W!NDDIRECTIONEFFECTSAT 20 KT, HIGH FLOWRATE
RUNS40.2, 37.2, 38.2and 39.2
V = 20 KNOTS
tlfgh Flowrate
.... ,r
1984009178-107
,e-
l
OF_oR QU,_Ur','
. "_'_"_'---... I ,
-4
-6
0-0 X1 _ lO "2
?
3"r
-3
"5" I
0 _ 4 _ 8 lO J4 J6 Ill 20 7") 24
_ G-40 t, 45 X'T x ,10-2
3,
, .f.J_
-+ - I
4--' I ,r
II -s _ Ii 'tI
-7 I
I ,,
t o--,o,,-,s _+,,,o-_ _..._../
_--RUP440121,O(licl-O00 (::)--RUet-; ")oB£1A-_ A-RIIN,$BI2),_"II_)_
X-ITLJN39121,0£'1'1_31,.1B V-2_, ,'_ I I_¢.,F NOZ2LE
1984009178-108
i2_X,_ OF POOR QUALITY
\',I A
i
4 ° ' /
L
I
/
"-18_3 -135 -gO -45 45 9{I J35 181i
; xl .793 e ¢I_.GIEF._)
5
"'-"-'-'l
3.
-3 _ -
• I i
-,8o-.s -.o -,s ,"s _"_ Jh"'-,8_
i X? -l_)73 g fJ_F_EL_) ,..._ j
| -illo i,t5 -9o -45 o is g_ 135 18oXl-i_69 e II)I[GIt(F_51
RUN40f71,BETR.000 O-RUH3?I_i,I_'_.TR.,090A-RIJ_|21,I_EI'IC_I80I_N3g121,ffETk-331q V=2_q(?SL_GI_ NO2ZL[
1984009178-109
,, s 1 A
3 ORIGINALF._GEl_
OF"F.)ORQI_ALITY
_. /
_ -_ __'_
G
-lSo - J3,5 -gfl -4,5 0 45 90 l_5 '80
"_ 3 2
______.------_
-2 -3
; -4 , I , t ,' LJ"_-_ " -40 -_ -_ -40 -:_ 0
Xt.437 g I/]IEGJ_..E.LS_ XT-SJ4 0 I_IEG,/I_.[.SI
, D-IfUrl40|2l,Ol[TA-0OO (_-RUN_r/I2I,BETIb,Og_ A-RUN3Oi2I,IIEIIb,|O0
:X-RUN39r_i,BE1R-33e v-_r,7s LRR_ NOZZLE
i
1984009178-110
!f
MARSHALLSPACEFLIGHTCENTERCONFIGURATION
GROUPXXVIII
FLOWRATEFFECTS,NO WIND iI
RUNS32.1and32.2 I
L
L
V : 0 KNOTS
1984009178-111
+-+ I'
41
ORIGINAL '_-' I_R
, OF POOR QUALITY
-1
+.
? tP
+
? -3
-4' i
? _ 5 8 IO 12 14 16 !0 2_ 22 24
tl e-O XT x JD "2
"t
-4 -------------.,.----
< ,A
6
{
• 1
#_ = , _ ; _ | - , . .
J% ; +--; a _ ' L j
, @-40 & 45 XT _ 16 `2 I ,
+ IX
I I
t
I
0,,-40 i -45 X,{ J, 10.2 L
O-RUIIJ2129,5_I{L NOZZLF O"RLIN32III,LRA_[ NOZZLE V-OI_TS
, ORIGINAL PAGE i_; /_OF POOR _UALITY
d
-180 -13S -90 -45 45 90 135 180
+ XT -793 O ID[r+REE$1
4
; s
-Je_ -)3S -9O -45 0 4S 9O J3S JaO
2
I
J
<_ -, II|
I
I
~4 _ _ : _ - : - ; - - • ; + - - + - - ; - ; :" : : + t ? _ - - I !
-IBO -]35 -90 -45 ,IS 90 I_IS IBO
x1 -166o O II}F..r.,R[ES)
[3-1_UN32(21,.S,,._.LNOZZLE C')-RUN32(II,LflRrml[NOLZL[ ¥.01_TS
I
I
1
t
1984009178-113
It :,
A
;+
+ /+-Jl-2ir
-3
,it
-IBO -135 -90 -45 0 45 _ 135 IP)O
I_ X'T -1933 g (DE_EESIii
2.
4-' a ° _
-3. -2+
el -f_ -40 -20
- X1-427 e l_l Xl-SJ4 0 IDIEIiRF+Z.,5I
_l-Iti.l_r2l,Sl.l:lLL tCZ'ZLE C)-,mIIJN3)IJI,LJ_i_IE tJOZZL[ ¥-_1._
ORDINALFf,CC iF"
Of FagOR QUAL II_+
f'
+
t
I
P
!
I
i
i
1984009178-114
tf
HOTFI[M DATA
J
t_
I-
f
C
1984009178-115
MARSHAI.L SPACE FLTGIIT CENTER CONFIGURATION
BASE PRESSURE DATA
f
1984009178-116
II
i
+ ORIGINALPAGEIm N
i OF POOR QUALITYf
-f
! -
: u-;
u_ 0
_ .
! ILl "
; II
•-+ I
, u') i_
: 1
11
' !
. ×
I
,,.+ .,+
1984009178-117


1984009178-120
1984009178-121


&1984009178-124
" I
I
1984009178-125
1I
1984009178-126
i
1
,., o
1984009178-127
+_ ' ®
1984009178-128
• . ; d_
1984009178-129
1984009178-130
' -)I
,.. ,,
1984009178-131
1984009178-132
1984009178-133
f1984009178-134
FEEDL_TE AND CABLE 17RAY
PRESSURE DATA
ALL CONFIGURATIONS
ALL RUNS
i ,
)
1984009178-135
jOF pC,OR QuAL_I'_
o / T&
_ -J
_ -3.
h,
,_._.,.,-: .... :..-.-,_;_-4 6 _ I0 J2 J4 16 J8 2@ 2"/ 24
RUNI X"r x JO-2
I-I - il-19(J,e,_ 0 - O,,,27de_O /% - 11,,,40dQ?
-b.
;" -3
_4
_1 S 8 JO 1'2 J4 ._6 J8 2_ 72 24
XT _ JO-2
I"1 - g..lg(_,Q 0 - 8,,27(k,q _ - e,,4Ode_l
jJ.
I el4-
5
I
'! r
-I
+;i -4 I /
0 2 4 6 8 I0 12 14 :6 18 20 2'2 24 ,i
1"1o II-I"J,_,_ 0 - 11-2?dlo_l A - _4f'l_._q I
I
1984009178-136
i OF POOR QUALITYI
0 _ 4 5 8 10 12 14 15 18 '20 22 2,,0
;i I_JJN4 X"T x .J0"2
I ["1 - O=J°.cJeq O - R-27deg A - 0,,40_g
f
.,),
!
4
,4
-3
" -4 2 4 5 8 12 14 15 |l_ "_4
•_ XT _ I_ -2RLII_
I Cl - o-19dtq 0 - 0,,_7_ ,,_ - 6-40_g
,* I
-!
<'1 -_
Ij,
-4.
,,,, ®
,[
-t +
I
+
' J OI_GINAL PAGE l_"
OF POOR QUALITY
o
.!
"l
I
RUNSI21 l T x ,10.2
,_ 0 - _,,lgcl*+ 0 - _,,27_q A - O,,,40dQ,U
,4
r
!j 1
0
_ -J
-,3
"40 '+ , +, ,I ,,o J'+ ,, J+ .w + _ '_,,
Xx x ;0 -2/_Jl_+131
t-t - _,JgdQq 0 - _,27_V _ - O,.4Ocloq
0
( _ -!
+2
-3
(-
-" = + " i+"--_ + ,v+ J"+" ,'++J+"_, +_. - +,
XT . 10-2 It.
I_ - _,,J9_9 0 - e,-27deq ,_ - g,,,4Odeq
1984009178-138
- &
3
_. O_GINAL PAGE ;_i
OF POOR QUALITY
-I
t
-2
;.
0 2 4 _ 8 18 l? 14 15 18 20 _ 24
RIJi46 XT x ]0 -2d,
-- Q - O-JgJv 9 O - 0,,27d_'_1 _ - 6,,40de_l
2'
|.
I
!
-5
-3
-40 "2 4 " 5 a J0 J'_ J4 ]6 _ iS; " _: - _'2" : 24"
RLlfJ I J | X'I' _ |0.2
O " 0-]%_00 - 6,'T_ Zl - 6-40de0
. :1
ot
-2
-3
2 4 6 8 JO I'_ 14 15 lO 20 _ 2'1
RUHg{2) XT x JO-'2
n - ll-Jgde 0 0 - O-2"/¢kt_l _ - 0.,,40_4e_I
1984009178-139
ORIGINALPAGEIS
J "_7 OF POORQUALITY
-3
I
2 4 6 & lO J2 J4 16 JO 20 '22 24
"1' RIINJO X'T x JO-2
- 0 - O,,,,lg,d.eQ0 - b'27_,0 A - 5,,.40..1eq
5.
• 5
4
2
+
0 3 4 5 0 IO I+2 14 J5 |0 _ 2'2 '24
RLJ4)! XT x 10-'2
0 - _-Jg_Q 0 - O,-2?dQg L_ - il,.40deO
)0
t
l!
5
HIP o
-20 2 4 5 8 IO |2 14 18 20 '2"J 24
1_l'21Jl X'T w lO-2
[] - ll-,lgd,a 9 0 - O"27de 9 _ - O,,,40de,g
,7.P
,3 !r l
]984009]78-]40
;1
10
IP 6 _ OF pOOR QU#,LITY
I
O,
51
' iI
+ifi
i
0 2 1 6 0 10 12 Jl J5 J8 20 _ 24
RUHI2131 X1 x J0 -2
E] - 8.-19_,Q O- @'.37_,g A - 11..40_k,9
Ir
10
+ t
+
I
t
1,
t
00 '2 4 5 6 IO J'2 J4 J5 110 20 _ 24 I
lllllJ 3 Xl _ 10-2 I
17 - 8-J(._eg 0 - ll,,27deg L$ - 1"lOde 9 I
t¢
_+
1984009178-141
|
3
J
ORIGINALPAGEI_
| a OF POORQUALITY
I
-40 2 4 0 ;0 12 l,I |6 18 20 22 :24
I_I,INI4 XT x JO-2
_r i-i .. BuJgde? 0 - D,,_g _ - B-4Ode9
0 :2 4 6 B lO J_ J4 16 JB 20 :_ 24
_INI$ XT _ J0-2
D - ll,,,19dJg O - g-_'/deq A - 8-40dQq
-5
RLIh|GIII XT x 10-2
rl - 0-|gdeg 0- O..27deg A - 1_40deg
1984009178-142
3J o_IGiNAL pie,_'--;i"7
•"-1 ' n_ s'.f'y
OF POOR _u;_-"
O
I
2 ,i 5 8 _0 12 14 J5 ill 20 22 24
RLINISI2I XT x JO-2
[Z]- O'lg_'Jg C'- _"'T/cle,'J /%- O,",40_,e0
5
"_'
J;
_ ,
'i -3.
i
0 _ 4 5 8 JO J2 J4 I& I!1 '20 _ 24
4 XT x JO"_I_JI4J71J1
I"1- 9+]gde,-j 0 - g=,_"7_Alq_ - ll,,40clog
4
5
+ \
2 4 5 I_ IO 12 14 16 II} _(I 22 24 _
RLIN)?121 XT _ lO-_ I'
[3 - O-J'3<le_ O - d,,,,3To_ L_ - O,,40d_,_ !
|
1984009178-143
81
s _"_'_'----'_ ORIGINALPA_ I3
_-e'--__e_ OF POOR QUALITY
<_ -_
-7
RUNJT(3) XT x j_-2
n . e-]gdeq O - B..27¢1+_A - 8,,40¢1eg
-3 i
IILINJTIil X'f _ J0 "2
rl - e,,lUdog O - O,,le/ckg _ - O,,_O(k,g
2
0
<_ -J
-2 Ii
I
,0 '3 4 5 8 JO 1'3' 14 )5 J8 20 22 _4
RUN'_II) X1 x JO-2 i
rl - e-19tk_q O - e-27dmQ _ - e-40deu I
.. °
1984009178-144
tJ O_GINAL P;/-_:'I_
OF POOR c_UALl-i,"t
l' o.
o _ 4 _ e j_ }'_ 14 Js Jo _ _ 24
RI.li29f_) XT x 10-2
n - e-ig&,g O - e,,77eeg A - e.,40deg
2.
J
0
I_1,1N'213f31 XT _ lO-_
0 - O,.]guoq O- B,,2"/dq,q A - _,40dog
rQ'
I"
RIJN_9IIt Xl x l0 -'_
n - &,-Jgeheg0- _,,_Tc_g A - _.4@_eg
e
] 984009] 78-]45
|
; 2 _
OF POOR QU._LITy
0 2 4 _ 8 lO J2 14 15 J8 20 2'2 24
iP R,lr29f2i XT x 10-2
ri - O,,Igd_g 0 - O-27d4g A. - e,,40_g
2.
| J.
,._ -_
-2
-3
"t
: : : : : '0 J:.1 _ ; " ; " : - " " ; _ ;-4 _ i 6 e I j4 is ill _ 22 24
RLIN2(Jf31 XT _ jO-2
r'l - o,,,ig_q O - O,,'T/dQ,q,L - O,,40de_
t
I
o
ii- I
t I
f_ 2 4 6 6 lo 12 J4 ]5 18 20 72 _4
RUN30I I XT _ IO-_
- Q,,,JgJeg0 - i),,27deg A - 8-40_N,g
tP
-
1984009178-146
2 4 K G JO 12 J4 16 18 _ 22 24
RUN30{2) XI x ]0 .2
rl - 8-Jgdeg O - _-,27o_g /% - _-4Odeg
2
I
!
0
_i ¸
t
-3,
0 2 4 5 8 J0 12 14 15 J8 20 .'12 24
I_1_i31 XT x J0 -2
E] - e,,Jg(kg O - O,,27"Jeg A - 8,.4_(_,_
t
i
I
++ !
t+
P -' I
-10 -+--+--, i , : : : : , ._ I , i_-,--.I--*---t--
? 4 6 O i:O J_ ! 4 I 5 l _ 20 22 24
EdHa_ll) XT x I{_ -2 i
[3_- il-19_a O - e,,,27d+_ A - @,40&.(p I
) +
,_ i+
] 984009178-147
l / ORIGINAL r_-.,v ._,F POOR It __ ,_JA,.JFY
-5.
G
-!
-3t
-4!
|_ J4 |$ JO ;P_ _ 24
XT x JO-2RUN33(I!
0
-2
-3 I
J
xI x IO-2
- il,-19ch_q 0 - l_.27deq A - e-40,de4
1984009178-148
,i
)
| ..........
OF POOR QJALI_'/0_
, _-' __
1, -3
-0
-le _ 4 6 8 Jq 12 Ii 15 I0 _ _ :4
RI.Id3.._III XT )c JO-2
17 - e,-lO_,O 0 - 0,,,,27,:1,9L_, - 11,,,,15,4,,9
1984009178-149
f
2
OF POOR QUALr_y
!iL__+.;
0 2 4 5 O 10 i2 I6 18 20 2'2 24
O - B,,Jgd,_q E) - £_.27deq _ - g,,4fld_l
4-
2
0 FL .
<_ -_
-4
-5
t
-B _ : : ! . 4 * F ' J. + -'- _ -" " : " ? " f " ." - :
4 5 9 JO J2 J4 J5 18 20 22 24
RLJI_35111 X'T x 10.2
- 8-19deq 0 - g-27dGq _ - _-40_q
2 4 5 9 IO 17 |4 15 J8 '20 22 ,24 ,
RUN351'_I XT x Ill -3 I
_I - O-19_q O - _,27cI_ A - _,+_b 9
] 984009] 78-] 50
(+)'
f 3
Oi_G+_'_- :': ' '
_dA,.,,,
_ OF POOR '' ' ""++
-J
-el
t'
"2 $ 6 I_ JO 12 14 J5 18 20 22 24
RUN37|J! XT x JO-2
_" I-I - gaJgcle_ 0 - 9,.27o_g /% - g.,4Odmg
-5
-7
I
l_l.,tN_I l t XT _ I0''2
17 - 0=Igdqlg O - il=,27dclq L..$- _.,4eJdclg
'I
• °
1984009178-151
n OR1GINAL P_-.;- !_
OF PLIOR QUALITY
- -2 F,
4 -4 []
RUH38('21 Xl _ jO-2
_- e-Jg¢k_q O - g-27dq_ & - g,,40ck¢ _'
i
<_ -2
-3.
-4
XT x IO-21_9f|1
[3_- _.Jg,d4,q 0 - A.,27_q _ - g,,.40¢i_,O
J l'
I,
o
-3 ¸ I
4. !
2 4 6 8 JO l'2 14 16 J8 _ 7"2 24
RIJK391_ X? x _fl-2
D - _,1°_1-_ O - _,27,:1+,_ A - m-41]d_,+
1984009178-152
OF POOR _UAL!;";"|
-s
-7
0 2 4 6 8 |ff I_ 14 |_ 18 _5 _ 24
RUI44aiIl X'[ _ lO-2
Ig - 0-Jgde_ O - 8,,tTde_ A - 0-_leq
3.
!
-s i
-7
(_ 2 4 _ II Ill 12 14 16 18 20 _ 24
RLIN40(2I Xt x _11-2
[3 - _lCJcle_ 0 - 8,,27deq A - e-41_IQ_I
t
I
'7
t,
'1; I
b
J
I,
1
1984009178-153
_F ORIGINAL Pp..._ [_
r_ OF POOR QUALi'Pi"
: / \
-3[
- -4i
!
J _ r
"St" 2 { _ 8 10 l? )4 ! IB 22 :)4
0-0 X1 _, 10-2
Ir
I
<_ --' I
I
-s I
;r I
I
"90 ) 4 _ O I0 l) 14 16 I0 _)0 2) 24 L
e--drI,-45 Xl J.I0"2
_-RUN3)III .V=O KlS O-R_40(I),V-'2 Kl) _-_O()),V=_ [lS % ,.-.,"
i
i
.......... _ ..... ) I'
f"
{k
........._ ........,'m:e'_"............................T.:I-._.._-_.... _ .......... ,-, _, _
1984009178-154
.kf
W
HOT-FILMDATA
F
f
K
|
|
,,. °
1984009178-155
NOMINALCONFIGURATION
WIND CNLY, JETS ONLY, WIND AND JET COMPARISONS
I
f RUNS19(c), 19(b), 19(a)
!
r
| P = 32 psia N/A on 19(a)
V = 20 KNOTSN/A on 19(b)
= 0 o
f,
D 6 = 338° N/A on 19(b)
t
n
t
.D
J
1984009178-156

NOMINALCONFIGURATION
WINDEFFECTS
RUNS19(b), 24
P = 32 psia
V = 20 KNOTSN/A on 19(b)
= 0°
6 = 112° N/A on 19(b) i.
i
I
i
I
i
f
t
I
I
ib
1984009178-158
ORIGII'_L pAGI_ [E ].
OF poOR QUALITY c,,i
_" c..)
C,,l
I--
03 ---)
e-
JD
LO
I "-_(,,I
X II
' 4D
-I-'
C,,l I.--_
--, x rrl
_
o ©
-
_ o u:,•. EL
-J ,
-)
0"I p- LI_ Or) ,--, _ -..
P-- LD LF} _I" 03 ,--,
_-_/__4
I
: P
i
J .. ,t
1984009178-159
®,
(
NOMINALCONFIGURATION
VELOCITYSURVEYS
RUN 23
P : 32 psia
V = 20 KNOWS
¢ = 0°
6 = 338°
)
k
fh
1984009178-160
B1984009178-161
ORIGINAL PAGE I_ ' '_
,_ OF POOR QUALITY ,
o o _ o
.... _ z L_
I
II l
g
I| II
I I
_ DN
- ; : ; I ' : o- I 4- : : t--_ o . _I ; I_
.... 1984009178-16_
tf
f
r
MARSHALLSPACEFLIGHTCENTERCONFIGURATION
VELOCITYAND TEMPERATURESURVEYS
RUN 41.2
V = 20 KNOTS
B = 338°
r
HighFlowrate
NozzleTemp. = 197°F
r
Test SectionTemp.
prior to test start - 75°F I
a
,. ®
1984009178-163
: I
i' i°I-:-I 0_)
* ./ l.!. @' OVlG;7,._I,IL pAGE I_il /' OF poOR QUAL_T_
_',,,,,, tE+a_ +IP
!,
' X
• .
ID
| ; ; ; ; - - ' t ; : ; : :-,; . : : - ,t, ; . ; ; ,IJ') ¢_i GI I,_ ¢_ ID I_1GI GI IX:) _ CQ _ I"+.
, ,)+
1984009178-164
d_
ir w _ - •
1984009178-165
q.
_e_/4--I#.
i
.
. J
1984009178-166
!I
I _ ORIGINAL PA_ ;_ t_OF POOR QUALI,'P/ c_
,_. _ _ ._
. ?
×__
_ X
1
g
' fXl
,T'',I
Z
I
"_ ; 1 ; t B t ; ; ; ; ; ; ; | ; " , E:)
E) O'_ (30 r-- LD U')
P-. I.r) _'- (T) (-Xl
(
' ° 4
.,. ,.
1984009178-167
MARSHALLSPACE FLIGHTCENTERCONFIGURATION
WINDVELOCITYEFFECTS
RUNS42, 43
B= 0 °
High Flowrate
Nozzle Temp. = 197°F
_ Test SectionTemp.
prior to test start= 75°F
I
J
1984009178-168
"IQ_A_04 7o d_n
l)
1984009178-170
,{
,. °
1984009178-171
_'_1_ I1_ . _ ill1
1984009178-172
